Kinetic characterization of tissue-type plasminogen activator (t-PA) and t-PA deletion mutants.
The binding of t-PA to fibrin is mediated both by its "finger" (F) and its "kringle 2" (K2) domain. In addition, these domains are involved in the stimulation of t-PA activity by fibrin. We analyzed the kinetic characteristics of Glu-plasminogen activation by t-PA and a set of t-PA deletion mutants in the absence and the presence of desA-fibrin. In the absence of desA-fibrin, the activity of t-PA (variants) is determined by the presence of the protease domain, irrespective of the composition of the amino-terminal heavy chain. In the presence of the cofactor desA-fibrin, the activity of t-PA (variants) is dependent on the domain composition of the heavy chain. The activity of t-PA is stimulated 2,400 fold by desA-fibrin, whereas the activity of the mutant lacking the K1 domain (del. K1) increases 936 fold in the presence of this cofactor. Mutants lacking either the K2 domain (del. K2) or the F domain (del. F) exhibit an enhanced activity upon desA-fibrin addition of 200 and 210 fold, respectively. DesA-fibrin has no stimulatory effect on the activity of the mutant containing only the serine-protease domain (del.FE K1 K2) nor on the activity of the variant containing only the K1 domain and the serine-protease domain (del. FE K2). Furthermore, we determined the relative fibrin affinity of each t-PA variant, which is similarly dictated by the composition of the heavy chain.